Substance P injections into the ventral tegmentum affect unit activity in mesolimbic terminal regions.
Microinjections of substance P (SP) into the ventral tegmental area (VTA) increase locomotor activity in rats, and this effect is thought to be produced by activation of the mesolimbic dopamine system. In the present study, firing rates of neurons in areas receiving projections from the mesolimbic dopamine system were recorded during injections of SP (3 microgram in 0.5 microliters saline) into the VTA of rats anesthetized with chloral hydrate. Significant changes in firing rates were observed in 84% of the units recorded in nucleus accumbens and olfactory tubercle. There were mostly decreases in nucleus accumbens (NAC, 21 of 25 units affected by SP) and mostly increases in olfactory tubercle (OT, 13 of 18 units affected by SP). In contrast, neither saline injections into VTA nor SP injections 2 mm dorsal to VTA had any effect on NAC or OT neurons. Haloperidol (0.5 mg/kg IV) blocked the effects of SP, suggesting that effects were mediated, at least in part, by the mesolimbic dopamine system. Results indicated that activation of dopaminergic neurons by SP injections into VTA can produce changes in the activity of neurons in NAC and OT, areas which receive mesolimbic dopaminergic projections.